Bone marrow tissue engineering.
The creation of mixed hematopoietic chimerism has become an important clinical strategy for tolerance induction for cellular and organ transplantation, and for the treatment of numerous hematopoietic diseases. Clinical success has been limited however, by host immune response and by competition from host hematopoiesis. Recent data suggests that limited donor stem cell engraftment after minimally myeloablative hematopoietic stem cell (HSC) transplantation may in part be due to MHC associated microenvironmental mismatch resulting in a competitive disadvantage for donor HSC. A strategy to overcome this barrier to stable mixed hematopoietic chimerism would involve concurrent transplantation of a donor bone marrow microenvironment. To test this possibility, we set out to develop a method to tissue engineer a bone marrow microenvironment. One to two murine femurs were mechanically crushed to a fine suspension and were combined in vitro with various delivery vehicles. These constructs were transplanted into syngeneic animals in locations that are known to support transplantation of other tissues. Although bone formation was observed with several conditions, bone marrow formation was noted only within the small bowel mesentery when type I collagen was used as the delivery vehicle. No bone marrow formed when the vehicle was changed to polyglycolic acid or type IV collagen. We have demonstrated that the small bowel mesentery can support bone marrow formation under specific in vivo conditions. Future work will focus on strategies for transplantation of an engineered donor bone marrow environment to facilitate creation of allogeneic mixed hematopoietic chimerism.